Distinct pathways for stimulation of cytochrome c release by etoposide.
Induction of apoptosis by DNA-damaging agents, such as etoposide, is known to involve the release of mitochondrial cytochrome c, although the mechanism responsible for this event is unclear. In the present study, using Jurkat T-lymphocytes, a reconstituted cell-free system, or isolated liver mitochondria, we demonstrate the ability of etoposide to induce cytochrome c release via two distinct pathways. Caspase inhibition by either benzyloxycarbonyl-Val-Ala-Asp-fluoromethyl ketone (z-VAD-fmk) or benzyloxycarbonyl-Val-Asp-Val-Ala-Asp-fluoromethyl ketone (z-VDVAD-fmk) attenuates cytochrome c release triggered by a low dose of etoposide via an apparent inhibition of nuclear events involving the release of protein factor(s) that is (are) able to interact with mitochondria. In contrast, caspase inhibition has no effect on cytochrome c release induced by a higher dose of etoposide. Moreover, the higher dose of etoposide heightens the sensitivity of Ca(2+)-loaded isolated mitochondria to mitochondrial permeability transition, an effect that is completely abolished by cyclosporin A. Interestingly, cyclosporin A is ineffective at preventing similar mitochondrial damage in Jurkat cells treated with etoposide. We propose that lower doses of etoposide predominantly target the nucleus and stimulate the release of caspase-sensitive protein factor(s) that interact with mitochondria to trigger cytochrome c release, whereas higher doses of the drug impart a more direct effect on mitochondria and thus are not mitigated by caspase inhibition.